Genetic maps consisting of restriction fragment length polymorphic (RELP) markers are currently constructed in a variety of plant species.
Therefore, it is often useful to create new CAPS markers based on existing RFLP markers.
The construction scheme consists of (1) design of PCR primers, (2) survey of appropriate restriction endonucleases generating CAPS, (3) DNA isolation from individual F2 plants, and (4) analysis of CAPS ( Fig. 1 ).
Design of PCR primers
When sequence data of existing RFLP markers are not available, markers must be partially sequenced after the end fragments of YAC or P1 inserts are amplified by PCR, or random fragments are subcloned from cosmid clones.
(1) Digest a cosmid DNA marker with an appropriate restriction enzyme.
(2) Subclone fragments with the size ranging from 1 kb to 4 kb6' in a plasmid vector (e.g. Bluescript).
Determine nucleotide sequences of the inserts from both ends.
(4) Design and synthesize a pair of PCR primers according to the sequence data so that the corresponding genomic sequence in the range of 1-4 kb may be amplified by PCR. The ideal PCR primer pairs are 20-23 mer, have Tm of around 60C, include a G/C residue at the 3' end, and have no self -homology'.
Survey of restriction endonucleases generating CAPS
Since the size of PCR products is usually indistinguishable between two ecotypes, polymorphysms
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may be detected by the difference of restriction patterns.
(1) Extract total DNAs from two different ecotypes (usually Colombia and Lansberg). Scale up the extraction procedure described in the section 3 below. The first annealing and the final polymerization steps are prolonged to 3 min. and 10 min.
respectively.
(4)
Check the amplification by agarose gel electrophoresis. If a single major product is detected, proceed to the step 5.
Digest the products with restriction endonucleases recognizing four or five base pairs9'. We routinely test ten enzymes. When no CAPS is detected, additional ten enzymes are used. 
Analyze the restriction patterns by 4-5% acrylamide or 1-1.5% agarose gel electrophoresis.
A representative result is shown in Fig. 2 . Genomic sequences of 0.95 kb derived from Landsberg and Colombia ecotypes were analyzed. Primers were designed based on the sequence data of an existing RFLP marker. While BfaI did not show any difference between two ecotypes, CAPS was detected by ScrFl.
Isolation of total DNA
Although the PCR reaction is less sensitive to the purity of DNA than the restriction endonuclease reaction, crude DNA extracts often result in poor reproducibility of amplified band patterns.
Therefore, we routinely employ the following protocol.
(1) Sample two or three Arabidopsis leaves (0.1g) into a 1.5-m1 micro-centrifugation tube and freeze them in liquid N2.
(2)
Grind them using a small (2 x 150 mm) spatula (Fig. 3) .
(3) Add 500 al 2 x CTAB buffer*, and incubate at 60°C for 30 min.
(4) Add 500 pl chloroform: isoamylalcohol (24:1), and mix gently.
Centrifuge at 15,000 rpm for 5 min. at room temperature.
(6) Transfer the aqueous phase into a new tube, and add 2/3 volume of isopropanol.
(7) Centrifuge 15,000 rpm for 5 min. at room temperature.
Wash the pellet with 70% ethanol. The PCR product (0.95 kb) derived from Landsberg (L) and Colombia (C) was digested with either Bfal or ScrFI, and analyzed by 5% acrylamide gel electrophoresis. CAPS was detected with ScrFI. Fig. 3 Arabidopsis leaves are frozen in liquid N2 and ground with a small spatula. (1) The PCR reaction is carried out as described in 2-(2), (3). Scale down the reaction volume to 20 ul. seleced by a mutated phenotype originated from Landsberg. Out of 22 alleles, 18 were shown to be originated from Landsberg, which indicated a linkage between the mutated locus and the DFR locus.
Troubleshooting
(1) PCR products appeared as a smear after electrophoresis. The most common problems encountered in the mapping process are troubles in the PCR reaction.
When the size of PCR product is heterogeneous due to mispriming, we routinely repeat the reaction with a higher annealing temperature. Also, longer annealing and polymerization duration may prevent amplification of shorter PCR products. When these alterations do not work, primers should be re-designed. If amplified band patterns are different between DNA preparations, DNA must be extracted more 
